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Vacuum Cleaner 

Background to the Invention 

1. Field of the Invention 

The invention relates to vacuum cleaners, and in particular 
to wet /dry vacuum cleaners. The invention also relates to 
so-called cyclonic vacuum cleaners which use a circulating 
airflow to separate contaminants from the air. 


2. Background Information 

Wet/dry vacuum cleaners are well-known- Such vacuum 
cleaners separate liquid ' and contaminants from a suction 
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stream of air. The liquid -and contaminants are collected in 

i 
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as a collection chamber for jlater emptying. It is also known 

i 

to put a level switch, Isjich as a float switch, in the 

j 

collection chamber to stop the vacuum cleaner motor when a 
level of liquid in the collection chamber rises to a 
predetermined level. 
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Cyclonic vacuum cleaners that use circular airflow within a 
separation chamber to separate liquid and contaminants from 
a stream of air are also known. Typically, a separation 
chamber is provided in an upper portion of a cyclone 
25 housing, with the lower portion of the housing forming a 


i 
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collection chamber for the separated liquid and 
contaminants. The circular airflow causes circular 

movement of water in the collection chamber. A problem 
with placing a level switch within the collection chamber 
5 of a cyclone vacuum cleaner is that the circular movement 
of water in the collection chamber results in inaccurate 
level measurement. 

A second problem is that it is difficult to get a stream of 
10 air laden with heavy water to move in a circular motion 
within the separation chamber in order to separate the 
liquid and contaminants from the air stream. 

Summary of the Invention 

i 

It is an object of the present invention to provide a 
cyclone vacuum cleaner with improved liquid level 
measurement. It is a further object of the present 
invention to provide a cyclonic wet/dry vacuum cleaner with 
20 improved circular airflow for separation of liquid and 
contaminants from the stream of air. It is a final object 
of the present invention to provide a vacuum cleaner which 
at least overcomes problems with known vacuum cleaners or 
provides the public with a useful alternative. 
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According to a first aspect of the invention there is 
provided a vacuum cleaner comprising; a housing having a 
separation chamber for separating liquid and contaminants 
from a stream of air, and a collection chamber for 
collecting the separated liquid and contaminants, a floor 
unit having a suction opening, a passage between the 
suction opening and separation chamber, a suction source 
for establishing and maintaining the stream of air from the 
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suction opening to the separation chamber, a controller for 
stopping the suction source when a level of liquid in the 
collection chamber rises \ tjo a predetermined level, and a 
protective structure to shield at least a portion of the 
controller from circular movement of the liquid. 

Preferably, the controller is a float and a switch- 
Preferably, the protective structure is a float guide for 
constraining the float therein. 

Preferably, an upstream wall of the float guide is solid 
for defecting the circular movement of the liquid, and a 
downstream wall of the float guide has a opening for 
allowing a liquid level in the float guide to rise with the 
level of liquid in the collection chamber. 
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Preferably, the switch is positioned on an outside wall of 
the collection chamber, and a lever is positioned through 
an opening in the wall for activating the switch. 

5 Preferably , the float has a rod for engaging the lever. 

Preferably, the float guide is a tube with openings at a 
top and bottom thereof, 

10 According to a second aspect of the invention there is 
provided a vacuum cleaner comprising: a housing having a 
separation chamber for separating liquid and contaminants 
from a stream of air, and a collection chamber for 
collecting the separated liquid and contaminants, a floor 

15 unit having a suction opening, a passage between the 

suction opening and separation chamber , a suction source 
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for establishing and maintaining the stream of air from the 
suction opening to the separation chamber, a float arranged 
to rise when a level of liquid in the collection chamber 
20 rises, a protective structure for constraining the float 
therein and having an upstream wall for defecting circular 
movement of the liquid, a switch positioned on an outside 
wall of the collection chamber and for stopping the suction 
source, and a lever positioned through an opening in the 


wall for activating the switch when the level of liquid 
rises to a predetermined level. 

According to a third aspect of the invention there is 
provided a vacuum cleaner comprising: a housing having a 
separation chamber for separating liquid and contaminants 
from a stream of air, and a collection chamber for 
collecting the separated liquid and contaminants, a floor 
unit having a suction opening, a passage between the 
suction opening and separation chamber, a suction source 
for establishing and maintaining the stream of air from the 
suction opening to the separation chamber, and a structure 
for defining a path for the stream of air along an internal 

perimeter of the separation chamber. 
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Preferably, the structure is a cylindrical wall positioned 
within the separation chamber. 

Preferably, an air inlet of the separation chamber defines 
an inlet path for the stream of air that is tangential to 
the path along the internal perimeter of the separation 
chamber » 
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Preferably,, the air inlet has a restriction for increasing 
a velocity of the stream of air within the separation 
chamber. 

5 Preferably, the vacuum cleaner further includes a float 
arranged to rise when a level of liquid in the collection 
chamber rises, a protective structure for constraining the 
float therein and having an upstream wall for defecting 
circular movement of the liquid, a switch positioned on an 
10 outside wall of the collection chamber and arranged for 
stopping the suction source, and a lever positioned through 
an opening in the wall for activating the switch when the 
level of liquid rises to a predetermined level. 

is According to a forth aspect of the invention there is 
provided a vacuum cleaner comprising: a housing having a 
separation chamber for separating liquid and contaminants 
from a stream of air, and a collection chamber for 
collecting the separated liquid and contaminants, a floor 

20 unit having a suction opening, a passage between the 
suction opening and separation chamber, a suction source 
for establishing and maintaining the stream of air from the 
suction opening to the separation chamber, a structure for 
defining a path for the stream of air along an internal 

25 perimeter of the separation chamber, a controller for 


stopping the suction source when a level of liquid in the 
collection chamber rises to a predetermined level, and a 
protective structure to shield at least a portion of the 
controller from circular movement of the liquid. 

Further aspects of the invention will become apparent from 
the following description, which is given by way of example 
only. 

Brief Description of the Drawings 

An embodiment of the invention will now be described by way 
of example only and with reference to the accompanying 
drawing, in which: 

Figure 1 is a perspective view of an upright vacuum 
cleaner, 

Figure 2 is a side view of the upright vacuum cleaner. 

Figure 3 is a side view of the vacuum cleaner in an 
operating position, 

Figure 4 is an illustration of a cyclone housing for the 
vacuum cleaner, 
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Figure 5 is a section view of through the cyclone housing, 

Figure 6 illustrates a structure for facilitating circular 
airflow in the separation chamber, 

Figure 7 illustrates circular movement of water within the 
collection chamber, 

Figure 8 is a switch for stopping the suction motor of the 
vacuum cleaner, 

Figure 9 illustrates operation of the switch, and 

i 
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Figure 10 is a float guid^ for the collection chamber of 

j 

the vacuum cleaner. i 

Description of the ^ Preferred Embodiment 

Referring to Figure 1, a vacuum cleaner 1 has an upright 
unit 2 and a floor unit 3 joined at a pivot position 4. The 
upright unit 2 includes a cyclone housing 5 that defines an 
upper separation chamber 8 for separating liquid and 
contaminants from an air stream and a lower collection 
chamber 9 for collecting the separated liquid and 
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contaminants. At the distal end of upper unit 2 is a 
handle 6. 

The floor unit 3 has wheels 7 for travelling along a floor 
5 surface. On the underside of floor unit 3 is a suction 
opening 28 through which liquid and contaminants are drawn 
in with a stream of air. The stream of air, with liquid and 
contaminants, travels through a passage 12 to an inlet 10 
of the separation chamber 8. Located at the base of 
10 upright unit 2 is a suction motor 29 for establishing and 
maintaining the stream of air from the suction opening 28 
through passage 12 to the inlet 10 of separation chamber 8. 

Referring figures 4 to 6, cyclone housing 5 is a 
15 substantially cylindrxcal shaped hollow body. The upper 
portion of housing 5 defining the separation chamber 8 has 
a smaller diameter than the lower portion defining the 
collection chamber 9. Within the separation chamber 8 is a 
cylindrical wall 26 that defines an air stream path 27 
20 around the internal perimeter of the separation chamber 8. 
The air inlet 10 is provided in a circumferential wall of 
the separation chamber 8 and defines an inlet air stream 

path tangential to thQ internal perimeter o£ separation 

chamber 8. The opening 32 of air inlet 10 is smaller than 
25 then passage 12 to restrict the stream of air entering the 
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separation chamber 8. An air outlet 11, which is connected 
through to the suction motor 29, exits the separation 
chamber 8 through the top of housing 5 along its axial 
center. 

5 

The stream of air, containing liquid and contaminants, 
enters the suction chamber inlet 10 as indicating by arrow 
A. The velocity of the stream of air increases as it 
enters air stream path 27 through the restriction of 

10 smaller opening 32. The stream of air travels around the 
airflow path 27 created by cylindrical wall 2 6 as indicated 
by arrow B . This sets up a circulating airflow for 
separating liquid and contaminants from the steam of air. 
The higher velocity of the stream of air within separation 

15 chamber 8 increases separation performance. The 
circulating stream of air spirals downwards within the 
cyclonic housing 5 to the collection chamber 9 as indicated 
by path B. The stream of air then travels up the axial 
center of the cyclonic housing 5 in the direction of arrow 

20 C and out through the outlet 11 of separation chamber 8 as 
indicated at arrow D. 

During the circular movement of the stream of air in 
direction B liquid and contaminants are separated from the 
25 stream and collect in the bottom of collection chamber 9. 
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As more liquid and contaminants are separated from the 
stream of air a level of liquid in the collection chamber 9 
rises. Due to the circular movement of the stream of air 
within cyclone housing 5 the liquid in collection chamber 9 
5 moves around the chamber in a circular direction as 
indicated by arrows E in Figure 7. 

Positioned within separation chamber 9, and against an 
internal wall thereof, is . a float guide 13 in the form of a 
iq tube. Positioned within float guide 13 is a buoyant float 
14. The float has an upwardly extending rod 15. Extending 
radially from the rod proximate its top end are guide arms 
20 which contact the interior wall of float guide 13 for 
supporting the upper end of rod 15. 

15 

Located on the exterior wajlt of the housing 5 proximate the 
top of collection chamber 9 is a switch 17. The switch 17 
is arranged to stop the suction motor 29 when it is 
operated. A cover 19 is provided over the switch 17 to 

20 stop dust and dirt interfering with its operation, and to 
prevent contact with electrical parts. A lever 16 is 
mounted on a pivot 22 and extends through an opening 30 in 
the wall of cyclone housing 5 into an upper part of the 
float guide 13. As the level of liquid in the collection 

25 chamber 9 rises so does float 14. When a predetermined 
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level of liquid is reached the top of rod 15 engages with 
an end 21 of lever 16 : causing it to pivot and depress 
operating lever 18 of switch 17. When the switch 17 is 
operated it stops suction motor 29 to prevent overflow of 
liquid the collection chamber 9. 

The float guide 13 protects the float from the circular 
movement of the liquid in collection chamber 9. The 
hemispherical portion 31- of the float guide wall which 
faces upstream towards circular flow E of the liquid is 
solid to deflect the circular movement of the liquid away 
from the float 14. The hemispherical portion 31 of the wall 
which is facing downstream of the circular liquid flow E 
has a plurality of elongate openings 25 which allow the 
inlet of water to the float guide 13 so that the level of 
liquid in the float guide 13 rises with the level of liquid 
in the separation chamber 9. The bottom end of the float 
guide 13 also has a plurality of openings 24. A slot 23 
extends longitudinally along the float guide wall from its 
open top end. Slot 23 is positioned adjacent opening 30 in 
the housing wall so that lever 16 extends into the float 
guide 13. 
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Where in the foregoing description reference has been made 
to integers or elements have known equivalents then such 
are included as if individually set forth herein. 

Embodiments of the invention having been described, however 
it is understood that variations, improvements or 
modifications can take place without departure from the 
spirit of the invention or scope of the appended claims. 


